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Abstract 
The primary goal of this present study was to access the digital library research output in the world. 
The study has been started to find out the growth and characteristics of digital library literature. 
The data are obtained from the Web of Science database in the end of May 2021. The study 
comprises a review of 4278 research documents published from 2011 to 2020. The various 
bibliometric indicators have been applied in this study, such as document types, Relative growth 
rate (RGR) and doubling time (Dt), most relevant authors, Authorship pattern, degree of 
collaboration (DC), top subject area, most relevant sources, corresponding authors country and 
collaboration, authors keywords, most relevant affiliations involved. The most productive year 
during the study was 2020 with 628 records. Zhang Y was the most relevant author, with 17 
publications. The USA was found to be leading the research with 1009 articles. The top subject 
was Information Science & Library Science with 1591 records. Electronic Library was placed in 
the first rank with 169 records. The leading institution in the digital library was Wuhan University, 
with 71 publications. The present study is useful for the researchers interested in the field of 
bibliometrics as it postulates a comprehensive overview of provenance in the field of library and 
information science. 
Keywords: Digital Library, Bibliometric analysis, Research Productivity, Authorship Pattern, 
Degree of Collaboration, Relative Growth Rate, Doubling Time, Web of Science 
Introduction 
Digital libraries were started to be heard about in the early 1990s, as universities and other 
organizations began to fabricate discipline-based collections of information resources in digital 
format. Access to these collections was being provided through local area and wide area networks. 
The origin and development of the world wide web since 1993 have allowed developers to provide 
worldwide access to digital libraries. (Das & Dutta, 2004) defined as “Digital libraries are 
organizations that provide the resources, including the specialized staff, to select, structure, offer 
intellectual access to, interpret, distribute, preserve the honesty of, and ensure the persistence over 
time of collections of digital works so that they are readily and economically available for use by 
a defined community or set of communities”. A relatively determined pre-web attempt to construct 
a digital library was Project Mercury (1989-1992), joint development of Carnegie Mellon 
University and Online Computer Library Center (OCLC). The TULIP Project (1993-1995) was 
simplified access to materials science journals. National Digital Library Program (NDLP) of the 
Library of Congress, and the American Memory project (1990-1994) are significant initiatives in 
this direction. (Tsay, 2011) analyzed the characteristics of the Journal of Information Science (JIS). 
The development of digital libraries has witnessed a quick advancement in the area of library and 
information science. Library software, library databases, and Web portals have changed the 
environment of libraries and improved the services of libraries and information centers. 
            The term bibliometrics invented by Alan Pritchard in the late 1960s, pressures the material 
aspect of the responsibility such as counting books, journal articles, publications, citations, in 
general, any statistically important manifestation of noted information, regardless of disciplinary 
boundaries. Bibliometric analysis outcome in indicators of research quantity and performance 
(Pritchard, 1969). They can also provide measurements of connections between the researchers 
and research areas through statistical analysis. Bibliometrics has defined by (Roy, 1983) as a 
“study of the process of information use by analyzing the characteristics of documents and their 
distribution by statistical methods”.  
Literature Review 
Bibliometric studies have progressively been used over the previous few years to find the growth 
of literature or trends in particular areas or within a geographical field. Nevertheless, in digital 
libraries, bibliometrics has not been used numerous. (Ahmad et al., 2018) conducted a bibliometric 
analysis on assessing the digital library research output. The works are mainly focused on the 
annual productivity, prolific authors, prominent journals of the subject, yearly citation, most cited 
articles, productivity of institutes, and contribution of countries. (Singh et al., 2007) conducted a 
bibliometric study of literature on digital libraries from the data retrieved from LISA Plus and 
identified the authorship patterns, authors’ productivity and prominent contributors, year-wise and 
language-wise distribution of articles, country-wise distribution of articles, etc. (Alagu & 
Thanuskodi, 2019) conducted a bibliometric analysis of digital literacy research output of 512 
bibliographic records from the Web of Science database during the period of 1992-2011. The study 
aims to analyze such as relative growth rate and doubling time, most productivity countries, 
authors, journals, language-wise, Institution –wise, keyword wise and citation reference. The 
highest number of publications 126 is published in the year 2011. Journal of Adolescent & Adult 
Literacy journal placed in the first rank with 18 records. The other study has been carried out by 
(Islam & Roy, 2021) a bibliometric study of scholarly productivity of library and information 
science research in Bangladesh from 1971 to 2020. The authors also identified characteristics of 
growth and number of LIS publications, authorship in publications, authorship pattern of LIS 
researchers, most cited documents, most productive organizations, countries collaboration, etc. In 
another study, (Praveena et al., 2021) conducted a scientometric study of 21643 records in the 
artificial intelligence research output during the timespan 1999-2019 in the Web of Science 
database. The study focuses on the annual contribution of publications, authors ranking, degree of 
collaboration, documents type, and journals ranking. The highest number of publications was in 
the year 2019 with 5853 records and IEEE Access was placed in the first rank with 403 records. 
The other experts (Patel et al., 2021) analyzed 2000 papers on trends in financial Literacy during 
20 years (2001-2020) study period. The authors also identified characteristics of year-wise growth 
pattern with citation, annual growth rate, relative growth rate, authorship pattern, degree of 
collaboration, etc. The highest number of citations was recorded in the year 2011 and overall 
citations per article were 11.11. Journal of Consumer Affairs was the top position selected source 
for 45 publications with 57 h-index. 
Objectives of the Study 
The main objective of the present study is to study the growth of research output on digital library 
research from the world perspective. Moreover, the analysis has performed:  
✓ To find out the type of documents containing digital library research output during 2011-
2020, 
✓ To find out the year-wise relative growth rate (RGR), and doubling time (DT) of research 
productivity of digital libraries, 
✓ To identify the most relevant authors and authorship patterns in research publications, 
✓ To find out the degree of collaboration (DC) in digital library research, 
✓ To analyze the top sources preferred by authors for publishing digital library research, 
✓ To identify the country-wise collaborative distribution of digital library research, 
✓ To identify the top institutions researching in digital library research output. 
Methodology 
The present study is an attempt to reveal the literature of digital library in the field of library and 
information science in 10 years, from 2011 to 2020. A total of 4278 records have been retrieved 
from the Web of Science Core Collection database in the “Plain text” format covering the period 
(2011-2020). The search string used for data extraction is TS= “Digital Library” or “Digital 
Libraries”. This search has been refined to limit the period from 2011 to 2020. The dataset 
collection procedure has finished in May 2021. Data filtering has been performed manually to 
eliminate irrelevant record entries. Bibliometrix Package in RStudio and Bibexcel software were 
used for analyzing the data and it was also used for tabulation and visualization of results. 
Results and Discussion 
1. Document wise distribution of Publications 
Different kind of publications in which research work on digital library research output is 
contributed during last 10 years is listed in Table 1. Out of total publications 3280 (76.67 %) are 
research articles, 597 (13.96 %) are review, 154 (3.60 %) are book reviews, 88 (2.06 %) are 
proceedings paper, 75 (1.75 %) are editorial material, 33 (0.77 %) are early access, 21 (0. 49 %) 
are meeting abstracts, 9 (0.21 %) are letter, 7(0.16%) are news item, 3 are correction, data paper 
and reprint, 2 are book chapter, and 1 are biographical item, database review and records review. 
As well as CPP is concerned, the highest CPP registered by biographical item (7681.00 CPP), 
followed by news item (10.43 CPP), editorial material (9.95 CPP), database review (8.00 CPP), 
record review (4.00 CPP), article (3.72 CPP) and so on. 
Table 1: Publication Type 
S.No. Documents Type Records Percent TC CPP 
1 Article 3280 76.67 12194 3.72 
2 Review 597 13.96 13 0.02 
3 Book Review 154 3.60 7 0.05 
4 Proceeding Paper 88 2.06 18 0.20 
5 Editorial Material 75 1.75 746 9.95 
6 Early Access 33 0.77 0 0.00 
7 Meeting Abstract 21 0.49 1 0.05 
8 Letter 9 0.21 1 0.11 
9 News Item 7 0.16 73 10.43 
10 Correction 3 0.07 5 1.67 
11  Data Paper 3 0.07 1 0.33 
12 Reprint 3 0.07 5 1.67 
13 Book Chapter 2 0.05 0 0.00 
14 Biographical Item 1 0.02 7681 7681.00 
15 Database Review 1 0.02 8 8.00 
16 Record Review 1 0.02 4 4.00 
 
2. Analysis of Relative Growth Rate and Doubling Time of Digital Library Research  
The relative growth rate of publications was analyzed through well-known techniques. The mean 
relative growth rate R (1-2) over a specified period of the interval can be computed from the 





W1= Log w1: (Natural log of the initial number of Publications/Pages); 
W2= Log w1: (Natural log of the initial number of Publications/Pages); 
T2-T1=Unit difference between the initial time and final time. 







0.693 is obtained from the value of Log e2 
       The study period from 2011-2020 has shown a mean relative growth rate of 0.24 and a 
doubling time of 2.97. During the year 2011-2015 RGR 0.33 is reduced to 0.16 in the span period 
of 2016-2020 Correspondingly the Dt of the digital library research escalated from 1.53 to 4.41. 
But in the year 2020 RGR increased from 0.15 to 0.16 with a decreased Dt from 4.62 to 4.33 as 
shown in Table 2. It is found from this study that Dt is inversely proportional to RGR. 
 
Table 2: Relative growth rate (RGR) and Doubling time (Dt) of Digital Libraries Research 








2011 369 8.62 369 8.62   5.91         
2012 368 8.60 737 17.22 5.91 6.60 0.69   1.00   
2013 370 8.64 1107 25.87 6.60 7.00 0.40   1.73   
2014 416 9.72 1523 35.60 7.00 7.32 0.32   2.17   
2015 417 9.74 1940 45.34 7.32 7.57 0.25 0.33 2.77 1.53 
2016 374 8.74 2314 54.09 7.57 7.74 0.17   4.08   
2017 415 9.70 2729 63.79 7.74 7.91 0.17   4.08   
2018 408 9.53 3137 73.32 7.91 8.05 0.14   4.95   
2019 513 11.99 3650 85.32 8.05 8.20 0.15   4.62   
2020 628 14.67 4278 100.00 8.20 8.36 0.16 0.16 4.33 4.41 
Total 4278 100           0.24   2.97 
 
3. Most Relevant Authors 
The list of the top twenty authors who produced the highest contribution to research output on 
digital libraries in the world perspectives is given in Table 3. In terms of the number of 
publications, Zhang Y is the most prolific author with 17 publications, followed by Wang Y 16, 
Wang J and Zha XJ 15, and Li J 14 publications. It is also noted that 1 out of 20 prolific authors 
contributed more than seventeen (17) research publications each while 19 authors contributed 
more than nine (9) journals each. The h index is highest for Wang Y and Maraston C (10), followed 
by Li J and Thomas D (9), and Zhang Y and Wang J (8). The data set puts forth the authors Zhang 
Y with 17 g-index, Wang Y with 16 g-index, and Wang J and Li J with 14 g-index. Li J (1), Wang 
Y and Maraston C (0.909), Zha XJ and Yan YL (0.778) are having the highest m- index, 




Table 3: Most Relevant Authors 
S.No. Author TP TC h-index g-index m-index 
1 Zhang Y 17 313 8 17 0 
2 Wang Y 16 383 10 16 0.909 
3 Wang J 15 198 8 14 0 
4 Zha XJ 15 109 7 9 0.778 
5 Li J 14 258 9 14 1 
6 Yan YL 13 99 7 9 0.778 
7 Chen Y 12 51 4 6 0.667 
8 Kim J 12 84 4 9 0.4 
9 Chen J 11 76 4 8 0.4 
10 Lee S 11 141 6 10 0.545 
11 Maceviciute E 11 10 1 3 0.091 
12 Maraston C 11 1395 10 11 0.909 
13 Wang H 11 175 6 11 0.545 
14 Zhang J 11 166 4 11 0.4 
15 Albertson D 10 34 4 5 0.364 
16 Liu Y 10 101 6 9 0.545 
17 Thomas D 10 1429 9 10 0.818 
18 Fourie I 9 52 4 7 0.444 
19 Huang Y 9 341 7 9 0.778 
20 Kim H 9 168 6 9 0.545 
TP= “Total of Publications”, TC= “Total Citations” 
 
 
Figure 1: Most Relevant Authors 
4. Authorship pattern 
Table 4 displays the overall distribution of authorship trends. It is apparent from Table 4 that the 
highest number of publications were single-authored publications 938 (21.92%), approximately 
followed by two written publications 876 (20.47%), three authored 695 (16.24%), four authored 
534 (12.48%), and five authored publications 394 (9.20 %). while more than ten authored 
publications accounted for 158 (3.69%) records. 
Table 4: Authorship Pattern 
Authors Records Percent 
Single 938 21.92 
Two 876 20.47 
Three 695 16.24 
Four 534 12.48 
Five 394 9.20 
Six 265 6.19 
Seven 179 4.18 
Eight 109 2.54 
Nine 76 1.77 
Ten  54 1.26 
More than ten 158 3.69 
Total 4278 100 
 
5. Degree of Collaboration  
Table 5 and Figure 2 shows that the result of the degree of collaboration C = 0.78.i.e, 78.07 percent 
of collaborative authors articles are published during the study periods. The authorship 
collaboration in publications during a specific period is calculated using the following formula 
(Subramanyam, 1983).  




Where: Nm= Number of multiple authors, Ns= Number of single authors 
        In the present study, the value of C is C= 0.78 As a result, it is found that the degree of 
collaboration in the area of digital libraries research is 0.78. This openly displays its dominance 
upon multiple contributions. 
Table 5: Calculation of Degree of Collaboration 
Authors Records Percent 
Single Author 938 21.93 
Multiple Authors 3340 78.07 
Total 4278 100.00 
 
 
Figure 2: Calculation of Degree of Collaboration 
6. Top Subjects area 
The subject’s area distribution of research output produced from 2011 to 2020 is revealed in 
figure.3. This study helps to identify authors' interest and contribution in creating a publication on 
their specialization. It displays that most of the subjects are covered with each other. The study's 
findings disclose that the maximum number of 1591 (37.19%) of scholarly publications have come 
on the subject of Information Science & Library Science, followed by Computer Science 972 







Figure 3: Subjects Area of Digital Library Research 
7. Top 20 Journals Preferred for Publication 
The total number of 4278 publications on digital library from 2011 to 2020 appeared in various 
sources. The top 20 journals preferred for digital library publications are listed in Table 6 during 
the period under study. Electronic Library has published the highest (169) publications on the 
digital library, followed by Library Hi-Tech (141). According to the journals preferred for 
publication output from table 6 the journal wise distribution of research documents, Electronic 
Library has the highest number of research documents 169 with 895 of total citation score and 14, 
19 and 1 .27 h index, g index, and m index respectively and being prominent among the 20 journals 
and it stood in the first position. Library Hi Tech has 141 research documents, and it stood in the 
second position with 789 of total citation score, and 13, 20, 0 h index, g index, and m index scores 
were scaled. It is followed by Plos One with 79 records, and it stood in the third position along 
with 1988 of total citation score and 26, 41, and 2.36 h, g, and m index score measured, which is 
illustrated in Figure 4.  
Table 6: Top 20 Sources of Publications 
S.No. Source of Publications NP TC h-index g-index m-index 






















2 Library Hi Tech 141 789 13 20 0 
3 Plos One 79 1988 26 41 2.36 
4 Journal of Academic Librarianship 70 398 10 16 0.90 
5 Journal of Documentation 68 354 10 15 0.90 
6 Journal of Librarianship and 
Information Science 
54 208 7 11 0 
7 Information Research-An 
International Electronic Journal 
51 110 6 9 0.54 
8 Profesional De La Informacion 49 171 8 10 0.72 
9 Monthly Notices of The Royal 
Astronomical Society 
44 2298 24 44 2.18 
10 Scientometrics 44 669 14 24 1.27 
11 Journal of Medical Internet Research 43 818 15 28 1.87 
12 Online Information Review 39 173 8 12 0.72 
13 Portal-Libraries and The Academy 39 170 8 11 0.72 
14 Library Trends 38 115 7 9 0.63 
15 Program-Electronic Library and 
Information Systems 
38 224 8 13 0.72 
16 Serials Review 37 60 5 6 0.45 
17 BMC Genomics 36 1412 24 36 2.18 
18 Cochrane Database of Systematic 
Reviews 
34 1835 24 34 2.18 
19 Information Technology and Libraries 34 162 6 11 0.54 
20 Journal of the Association for 
Information Science and Technology 
33 305 9 16 1.12 
NP= “Number of Publications”, TC= “Total Citations” 
 
 
Figure 4: Most Relevant Sources of Digital Libraries Research 
8. Top 20 Corresponding Authors Country and Publications  
Table 7 reveals the top 20 corresponding authors' countries with their number of articles and 
analysis of a number of single-country publications (SCP), multiple country publications (MCP), 
and multiple country publication Ratio. The USA was in the first position with a total of 1009 
publications out of those 823 were single country publications (SCP) and 156 were multiple 
country publications (MCP) with an MCP ratio of 0.1546 which shows the maximum number of 
publications on digital library research in the United States. China was in second place with a total 
of 620 publications out of those 506 were single country publications and 114 were multiple 
country publications with an MCP ratio of 0.1835. The high multiple country publications (MCP) 
ratio displays the maximum collaboration of a country with other countries. The United Kingdom 
and Spain respectively were the third and fourth corresponding countries in the list with 67 out of 
271 (MCP 0.2472) and 49 out of 189 (MCP 0.2593) multiple country publications. Table 7 
illustrates the list of the top 20 corresponding authors' countries and document publications. Figure 
5 shows the graphical representation of the corresponding authors' country and document 
publications. 
Table 7: Top 20 Corresponding Authors Country and Publications 
Rank Country Articles Frequency SCP MCP MCP-Ratio 
1 USA 1009 0.240869 853 156 0.1546 
2 China 620 0.148007 506 114 0.1839 
3 United Kingdom 271 0.064693 204 67 0.2472 
4 Spain 189 0.045118 140 49 0.2593 
5 Germany 171 0.040821 135 36 0.2105 
6 Australia 167 0.039866 131 36 0.2156 
7 Canada 150 0.035808 108 42 0.28 
8 Brazil 133 0.03175 102 31 0.2331 
9 India 131 0.031272 122 9 0.0687 
10 Italy 110 0.026259 73 37 0.3364 
11 Korea 98 0.023395 87 11 0.1122 
12 France 83 0.019814 61 22 0.2651 
13 Japan 74 0.017665 61 13 0.1757 
14 Iran 54 0.012891 48 6 0.1111 
15 Pakistan 46 0.010981 36 10 0.2174 
16 Malaysia 45 0.010742 35 10 0.2222 
17 South Africa 44 0.010504 40 4 0.0909 
18 Netherlands 43 0.010265 23 20 0.4651 
19 Poland 42 0.010026 29 13 0.3095 
20 Sweden 36 0.008594 28 8 0.2222 
SCP= “Single Country Publication”, MCP= “Multiple Country Publications” 
 
 
Figure 5: Corresponding Authors Country and Publications 
9. Country Collaboration Map 
Figure 6 depicts the country's collaboration throughout the globe with blue color indicates as there 
is collaboration occurs in that country. The dark blue displays a higher frequency of collaboration 
with other countries. The countries that actively collaborate with other countries are the USA, 
United Kingdom, German, Italy, France, China, and Australia. The map indicates that the United 
States is the country that collaborates most by attracting almost all active countries in publishing 
research in the digital library, followed by China and the fewest country in Europe. It reveals that 
collaborations among countries will capable to increase the number of publications, compare to 
publications in a single country. 
 
Figure 6: World Map Collaboration 
10. Author’s Keywords in Digital Library Research 
Figure 7 illustrates the greatest preferred keyword used by investigators in their research papers. 
Among the top 20 keywords, digital libraries occurred in 298 (20%) records, libraries occurred in 
139 (9%) records, academic libraries occurred in 128 (9%) records, digital occurred in 112 (8%) 
records, digital library occurred in 102 (7%) records and systematic review 84 (6%) records. Here 
the authors have revealed a visualization of research hotspots with often occurring keywords 
during the period under study using R Stadio (Biblioshiny) software. 
 
Figure 7: Frequency of Word Tree Map in Digital Library 
11. Most Relevant Affiliations of Digital Libraries 
Table 8 displays that the top 20 most relevant affiliations were selected organizations for the 
present study. It has been seen that from the table, the maximum number of 71 articles contributed 
by Wuhan University has assumed the top rank followed by University Illinois with 65 articles, 
University Sao Paulo with 53 records, and University Washington contributed with 48 records. 
Peking University and University Toronto have contributed 42 articles. It is interesting to view that 
University Alberta and University Maryland the same record contributed i.e., 33 articles and the 
lowest contribution of Drexel University has 30 articles. Figure 8 illustrates which displays the top 
twenty most relevant affiliations in terms of the number of articles in digital library research at the 
global level. 
Table 8: Most Relevant Affiliations of Digital Libraries Research 
Rank Affiliations Articles 
1 Wuhan Univ 71 
2 Univ Illinois 65 
3 Univ Sao Paulo 53 
4 Univ Washington 48 
5 Peking Univ 42 
6 Univ Toronto 42 
7 Chinese Acad Sci 41 
8 Univ Texas Austin 39 
9 Univ Wisconsin 39 
10 Jilin Univ 36 
11 Zhejiang Univ 36 
12 Univ Granada 35 
13 Univ Malaya 35 
14 Univ Pittsburgh 35 
15 Nanyang Technol Univ 34 
16 Univ Alberta 33 
17 Univ Maryland 33 
18 Penn State Univ 32 
19 Univ Oxford 31 
20 Drexel Univ 30 
 
 
Figure 8: Most Relevant Affiliation of Digital Library Research 
Findings 
• The finding of the growth rate of Digital Library research output during period is increasing 
trends.  
• The finding of the annual contribution of Digital Library is highest in the year of 2020.  
• The finding of the Zhang Y author is taking the first position and Kim H author has taken 
the 20th position.  
• The finding of the Degree of Collaboration is 0.78.  
• The finding of the Information Science & Library Science subject is taking the first position 
and Genetics & Heredity has taken the 15th position. 
• The finding of the Electronic Library journal is taking the first rank and Journal of the 
Association for Information Science and Technology has taken the 20th rank.  
• The finding of the USA country is taking the first rank and Sweden has taken the 20th rank. 
• The finding of the Digital Libraries author keyword is taking first place and Machine 
Learning keyword has taken the 20th place. 
• The finding of the Wuhan University affiliation is taking the first place and Drexel 
University has taken the 20th place. 
Conclusion 
The term “Digital Library” in the library and information science was a part of the study on 
databases of the Web of Science Core Collection. Total productivity of the research (digital library) 
for 10 years in the field of library and information science on the Web of Science is 4,278. In any 
area of research, the publication trend can be investigated on the basis of the trend of authors. The 
primary aim of the study was to set a framework for modern researchers in the field of library and 
information science, so that they may get to know about the documents type, publications, authors, 
organizations, and contributions of countries in the library and information science field of digital 
libraries. The present data show favorable and upright digital library research productivity from 
the area of library and information science in the past 10 years. Nevertheless, many deviations 
from the productivity of digital libraries exist in the field of library and information science. 
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